A new tetrahydroanthracene, 3,6,9-trihydroxy-3,4-dihydroanthracen-1(2H)-one (1), six phenolics, moscatilin (2), gigantol (3), batatasin (4), moscatin (5), 9,10-dihydromoscatin (6), 10-dihydrophenanthrene-2,4,7-triol (7), and a sesquiterpenoid, corchoionoside C (8), together with two sterols β-sitosterol (9) and daucosterol (10), were isolated from the stems of Dendrobium polyanthum. Compounds 1 and 2 were assessed for cytotoxic activity against two human tumor cell lines (A549 and HL-60).
Introduction
The stems of several Dendrobium species (Orchidaceae) are used as "Shi-Hu" in traditional Chinese medicines to nourish the stomach, promote the production of body fluid and reduce fever. 1, 2 Previous studies on chemical constituents of the genus led to the isolation of a series of diverse compounds, including alkaloids, fluorenones, sesquiterpenoids, bibenzyls and phenanthrenes. Some of these compounds were found to possess antitumour activities. 3 There are about 80 Dendrobium species distributed over China. 4 A few of them were investigated in this laboratory from 2004 and led to isolation of some new phenolic compounds. 5, 6 Dendrobium polyanthum is widely distributed in south-west of China, India, Nepal, Sikkim, Burma, Laos, Vietnam and Thailand, 4 and to the best of our knowledge, only two alkaloids, hygrine and dendroprimine, have been identified from it by GC-MS method. 7, 8 In the course of our effort to find biologically active compounds from this species, a new tetrahydroanthracen, (S)-3,6,9-trihydroxy-3,4-dihydroanthracen-1(2H)-one (1), together with nine known compounds (2-10) were isolated from this plant (Fig. 1) . All of these compounds were identified for the first time from D. polyanthum in this report. Moreover this is the first time for the isolation of tetrahedroanthracene homologue and corchoionoside C (8) from the genus Dendrobium. C-1, C-4a; H-4 / C-4a, C-9a, C-10] in the HMBC spectrum. Compared the optical rotation (+21.6) of 1 with (R) aloesaponol ΙΙ (-43) 9,10 and (S) scytalone (+32), 11, 12 it can be established that the compound probably has the S absolute configuration. Thus, compound 1 was identified as (S) 3,6,9-trihydroxy-3,4-dihydroanthracen-1(2H)-one.
Results and Discussion
The nine known compounds were identified on the basis of spectroscopic analysis and comparing spectra data with literature as moscatilin (2), 13 gigantol (3), 14 batatasin (4), 15 ,16,17 moscatin (5), 18 9,10-dihydro-moscatin (6), 17 10-dihydrophenanthrene-2,4,7-triol (7), 17, 19 corchoionoside C (8) 20, 21 and by comparing Rf values with authentic samples. 5, 6 Some phenolics from Dendrobium species have been reported the antitumor activity ever by some researcher, 3, 22, 23 thus, compounds 1-2 were assessed for cytotoxic activity against two human tumor cell lines (A549 and HL-60). Compound 2 has a week effect for inhibition ratio of 61.9% at the concentration up to10 -5 mol/L and compound 1 has no effect.
Experimental
General procedures. Melting points were measured on a XRC-1 micro-melting point apparatus (Beijing, China) and were uncorrected. Optical rotations were measured with a Horiba SEAP-300 spectropolarimeter. UV spectra were measured on a Hitachi UV-3210 spectrophotometer (Shanghai, China). IR spectra were measured with a Bio-Rad FTS-135 IR spectrometer (Richmond, CA) with KBr pellets. FABMS was obtained on a VG Auto Spec-3000 mass spectrometer (VG, Manchester, England), and HR-ESIMS was recorded with an API QSTAR Pulsar 1 spectrometer. 1D and 2D NMR spectra were recorded on Bruker AM-400 MHz and DRX-500 spectrometers (Karlsruhe, Germany), with chemical shifts (δ) in ppm relative to trimethylsilane (TMS) as internal standard and coupling constants in hertz (Hz). Column chromatography was carried out on silica gel (200∼ 300 mesh) and TLC was carried out on plates precoated with silica gel (10∼40 µm, Qindao Marine Chemical Ltd., Qingdao, PRC). (20 mg) . By the same methods, compound 4 (9 mg) was gotton from fraction D (7 g), compounds 6 (7 mg) and 7 (10 mg) were get from fraction F (17 g). A portion of n-BuOH extract (70 g) was subjected to silica gel column and eluted with CHCl3/CH3OH (10:1 → 10:3) to afford six fractions (I-VI). Fraction III (23 g) was applied to column chromatography repeatedly over silica gel (CHCl3/CH3OH, 15:1) and then Sephadex LH-20 (MeOH) to afford compounds 10 (50 mg) and 1 (45 mg). H NMR (400 MHz, pyridine-D5) and 13 C NMR (100 MHz, pyridine-D5) data, see Cytotoxic assay. Compound 1 and 2 was tested for its cytotoxic effects against human lung carcinoma A549 and human leukemia HL-60 cell lines using the sulforhodamine B (SRB) assay and the methyl-thiazol-tetrozolium (MTT) assay, respectively, etoposide was used as positive control. The cell growth inhibition rates as shown in Table 2 .
